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Anti-allergic Anti-inflammatory MYGROSCOPIC 


Manner of Use: 
After gently cleansing and drying the ear canal, Otamylon with Hydrocortisone is a clear, 


Otamylon with Hydrocortisone (2 or 3 drops or odorless, sterile, viscid liquid containing: 
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FOR 
SULFONAMIDE 


CHERRY 


N' Acetyl Sulfamethoxypyridazine 


PEDIATRIC DROPS 


single, daily-dose effectiveness rapid, 
sustained action against sulfa-susceptible 
organisms [| 125 mg. sulfamethoxypyrida- 
zine activity per cc. in 10 cc. squeeze bottle 


Dosage: First day, 2 cc. (250 mg.) for each 20 Ibs. body 
weight; thereafter, 1 cc. (125 mg.) for each 20 Ibs. Should 
be given once a day immediately after a meal. 
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world-wide evidence favors 
Furoxone for bacterial diarrheas 


In Egypt, Furoxone® effective against shigella 


strains now resistant to other antimicrobials 


Cairo investigators administered FuroxONE for one week to 37 patients with 
shigellosis, reported all 37 clinically cured, 35 free of shigella prior to com- 
pletion of Furoxone therapy. 

FuROXONE was tested in light of evidence that shigella strains resistant to sul- 
fonamides, tetracyclines and chloramphenicol now exist. Observations: “All 
shigella isolated were sensitive in vitro to [ FuROxoNE]”. Clinically, Furoxone 
“significantly reduces the duration and severity of the diarrhea and effects 
bacteriological cure ....The absence of toxic or side effects gives [FUROXONE | 
an advantage not possessed by the other drugs in current use.” 

Musgrave, M. E., and Arm, H. G.: Antibiotic Med. & Clin. Therapy 7:17 (Jan.) 1960, 

FUROXONE LIQUID: a suspension containing FuROXxoNE 50 mg. per 15 cc., with 
kaolin and pectin, bottles of 240 cc. FUROXONE TABLETS: 100 mg., scored, bottles 
of 20 and 100. DOSAGE: should provide (in 4 divided doses) 400 mg. daily for 
adults, 5 mg./Kg. daily for children. 


FUROXONE 


& THE NITROFURANS —a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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General Tuformation . 


Archives of Pediatrics is published every month to provide an inde- 
pendent journal through which pediatric specialists and others who 
have data of importance in this field, can present their original material 
and research findings 


Contributions invited from practicing physicians and clinicians whose 
ancillary services include such specialties as pathology, radiology, odon- 
tology, psychology, etc. Please submit only manuscripts not previously 
published; send typewritten original and copy, double-spaced—attention 
Editor. (Views and statements are sole responsibility of the author.) 


Illustrations—number clearly, include legends and author's name. A 
reasonable number of halftones will be reproduced without charge to 
the author; lengthy charts, tables and extra illustrations are handled by 
special arrangement. 

Copyright protects all original material. Publisher's permission required 
for any and all reproduction. 

Reprints must be ordered on receipt of galleys. Prices on request 
(Minimum 250) 

Subscription Rates: U.S., Possessions: $7.50 per year (students, interns, 
residents: $4). Canada: $7.75. Foreign: $8.25. Two vears: $12. Three 
years: $16. Single copy: $1.00. Please send check, dratt or money-order; 
give six weeks’ notice of change of address, subscriber's old, new 
address, and zone number. 
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cherry- flavored 4 


SYRUP—12 fl. oz. push-button can. Each 5 cc. teaspoonful 
® contains: Vitamin A (Palmitate) 3,000 U.S.P. Units « Vita- 
min D 800 U.S.P. Units * Thiamine HCI (B,) 1.5 mg. © 
Riboflavin (B,) 1.5 mg. © Pyridoxine HCI (B,) 1 mg. « 
Ascorbic Acid (C) 40 mg. Vitamin B,, 3 mcgm. Niacin- 
amide 10 mg. ¢ Pantothenic Acid (as Panthenol) 1 mg. « 
Methylparaben 0.08% © Propyiparaben 0.02%. Also avail- 
able in concentrated form: 


LIQUID MULTIVITAMINS PEDIATRIC DROPS—5SO cc. bottie. 
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NEW CLINICAL EVIDENCE 


offers additional proof that 


CREAM of RICE 
IS EASIER TO DIGEST 


than any other kind of cereal! 


In a study conducted with intubated men and women, 
each received a cup of Cream of Rice, oatmeal and farina 
on different days. From each subject samples were with- 
drawn periodically and tested for sugar. The amount of 
sugar tested was taken as the index of digestibility. 

Results showed that Cream of Rice was easier to digest 
and gave quicker food energy than the other cereals tested. 


RECOMMENDED BY 
LEADING PEDIATRICIANS 

More and more pediatricians are recom- 
mending Cream of Rice as one of baby’s 
first solid foods. Pediatricians are also 
recommending it for growing children— 
because it’s so rich in food value. 

Both adults and children love the deli- 
ciously different taste of Cream of Rice. QWick ENERGY 
That's why it’s so good as a breakfast 


cereal, too! 

Cream of Rice is non-allergenic, low in 
sodium, low in fat—rich in Vitamin B,, 
Riboflavin, Niacin and Iron. 


Cooks in 42 minute! 


WRITE FOR PROFESSIONAL SAMPLES TO: 
GROCERY STORE PRODUCTS CO. 


Dept. CTA, West Chester, Pa. 
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Potiomyetitis. Papers and Discussions Presented at Fourth 
International Poliomyelitis Conference. Compiled and Edited for 
the International Poliomyelitis Congress. Cloth. Pp. 684. Price 
$7.50. Ilustrated. J. B. Lippincott Co., Philadelphia, Pa. 1958. 


This volume as the title indicates contains the papers and their 
pertinent discussions that were presented at the fourth international 


conference held in Geneva the latter part of 1957. The three pre- 
vious conferences held in New York in 1948, Copenhagen in 1951 
and Rome in 1954 evoked such interest in printed form that the 
officers of the International Poliomyelitis Congress decided to con- 


tinue the practice of publishing the proceedings. 


As could be expected there was proper emphasis on the problems 
of immunization with both vaccines, i.e. the one produced with 
inactivated viruses and the others with modified active viruses, the 
latter by Drs. Koprowski and Sabin. Several papers were devoted 
to the enteric viruses that produce disease simulating poliomyelitis. 


This volume in concert with the previous three volumes contains 
much basic and practical information regarding viruses in general 
and poliomyelitis in particular. (M. A. B.) 


even 
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LIQUID MULTIVITAMINS 


SYRUP — 12 fl. oz. push-button can. Each 5 cc. tea- 
spoonful contains: Vitamin A (Palmitate) 3,000 U.S.P 
Units « Vitamin D 800 U.S.P. Units + Thiamine HCI 
1.5 mg. « Riboflavin 1.5 mg. « Pyridoxine 
HC! (Bu) 1 mg. « Ascorbic Acid (C) 40 mg. « Vitamin 
Bis 3 mcgm. « Niacinamide 10 mg. « Pantothenic 
Acid (as Panthenol) 1. mg. « Methylparaben 0.08% « 
Propylparaben 0.02%. Also available in concentrated 
form: PEDIATRIC DROPS —50 cc. bottle 


LEDERLE LABORATORIES, a Division of 
AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 
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CLEARS SCALP SEBORRHEAS 
CRADLE CAP TO DANDRUFF 


Sebical Cream has been found to be 
extremely effective in the treatment of 
most seborrheas of the scalp. It offers in 
a single preparation, these 

Clinical advantages: 


relieves itching promptly ‘removes 
scales and crusts , clears scalp oiliness / 
reduces inflammation / provides 
antimicrobial action / 


In a recent clinical study* of infants and 
children with severe seborrhea capitis 
(cradle cap), all cleared completely 

on Sebical. Duration of therapy was 

7 to 28 days. Sebical is easy to 

apply, nonstaining, virtually 
nonirritating, nontoxic, 


nonsensitizing. 


FORMULA: Allantoin 2%, hexachlorophene 1%, special 
Coal Tar Extract (TarbonisR) 2%, in a special penetrating, 
nonstaining, vanishing base 


APPLICATION: Rub Cream into scalp one to three times 
daily, depending on severity of condition. 
Cleanse scalp with Sebical Shampoo. 


SUPPLIED: Tubes of 2 oz. 


*Karel, J. R. and Najmabadi, A.: 
Archives of Pediatrics 77: 94-98, 1960 
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ointment 


also provides 
unsaturated fatty acids as well as the vitamins A and D (of high grade 
Norwegian cod liver oil) —essential to skin health and integrity 


and ingredients that are emollient, lubricant, gently astringent, protective, 
and aid tissue repair (zinc oxide, talcum, petrolatum and lanolin) 


in a smooth creamy ointment so processed that one application of Desitin 
soothes, protects, and promotes healing for hours in... 


diaper rash 
wounds 
burns 
ulcers 


(decubitus, diabetic, varicose) 


intertrigo 


. DESITIN CHEMICAL COMPANY 
812 Branch Avenue, Providence 4, R. I. 
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The Pediatrician’s Role in the Emergency 


Treatment of Eye Injuries 


Josuua Zuckerman, B.Sc. C.M., F.A.C.S.* 


The pediatrician is often the first to be consulted in many cases 
of injury of the eye or eyes of an infant or child. Inasmuch as the 
initial treatment and management of such injuries may determine 
whether good or useful vision or whether blindness may result, 
the pediatrician should be familiar with the emergency care of this 
intricate, delicate, yet invaluable organ, called the eye. 


A detailed history of the possible cause as well as of the circum- 
stances under which the accident occurred is often extremely in- 


formative. 


An injury to the eyebrow, margin of the orbit or eyelids is usually 
self-evident but its possible association with injury of the deeper 
parts should not be overlooked. Because contusions may have ser- 
ious consequences, cases of this kind should be referred to an oph- 
thalmologist. The pediatrician should not allow a child’s “black 
eye” to become “a black eye” against him for having ovetlooked a 
ruptured sclera, a torn iris, a dislocated lens, an intra-ocular hem- 
orrhage, a ruptured choroid, a hole at the macula, a retinal detach- 


ment, etc. 


The most common emergency injury is that which results from 
a flying particle, namely, a foreign body. When lodged on the sur- 
face of the cornea (in the epithelium) it may be removed readily 
by a sterile moistened cotton tipped applicator. Preliminary instilla- 
tion of a drop of a local anesthetic solution may facilitate removal. 


When the particle is more deeply situated the use of an instru- 
ment is required and permanent scarring generally results. This 
type of case should be referred to the ophthalmologist who may 

* Director Ophthalmology and Ophthalmic Surgeon Midtown Hospital, New York; 


Honorary Ass't Surgeon, N. Y. Eye and Ear Infirmary; Attending Surgeon Ophthal- 
mological Foundation. 
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have to remove not only the foreign body but also a rust ring which 
often develops around a metallic particle. 


It should be pointed out that from an optical point of view the 
most important area of the cornea is the central 4 mm.. Scars re- 
sulting from the inept removal of foreign particles in this area will 
interfere with vision. For this reason, cases of injury to this area 
should be handled with extreme caution and preferably referred to 
an ophthalmologist. 


If the foreign body has already been imbedded in the eye for 24 
hours, discomfort may be relieved by the instillation of a solution 
of homatropine (1 or 2 per cent). The continuous use of a local 
anesthetic for the relief of pain should be discouraged because it 
tends to dry, and to interfere with the nutrition of, the cornea. Com- 
fort may be obtained by patching the eye and administering anal- 
gesics by mouth until an ophthalmologist becomes available, to re- 
move the particle. 


The eye should be examined on the following day to determine 
that tearing and redness have subsided, that healing is taking place 
and that signs of infection are absent. 


A foreign body sensation may be simulated by many other con- 
ditions, for example, by a non-traumatic superficial lesion of the 
cornea. As the lesion progresses, the pain may even become more 
severe and widespread, and may be accompanied by blepharospasm, 


tearing and photophobia. 


Recurrent erosion of the cornea may also follow a previous for- 
eign body or other type of injury. It generally gives rise to acute 
pain during the night or on awakening in the morning. 


Actinic keratitis is another cause of foreign body sensation and 
may be accompanied by pain, photophobia, tearing and blepharo- 
spasm. The history may reveal exposure to ultraviolet radiation 
from 1 to 10 hours previously. The conjunctiva is much less sensi- 
tive to pain so that foreign bodies of the conjunctiva may go un- 


noticed. 


Foreign bodies may penetrate the anterior chamber and even in- 
jure the lens resulting in traumatic cataract. In many cases, gross 
clinical evidence of injury to the eye may be absent, or it may be de- 
tectable only after careful examination with special instruments. 
In the absence of a corneal or a scleral perforation, the presence of 


Jury 1960 
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softness of the eyeball, blood in the anterior chamber, a distorted 
pupil or a perforated iris may indicate that a perforation has oc- 
curred. X-ray of the eyeball and orbit are mandatory. Tetanus 
antitoxin may be required. 


Lacerations of the cornea that have not penetrated the anterior 
chamber should be thoroughly cleansed, foreign particles removed, 
and the eye treated with antiseptic or antibiotic ointment and the 
application of a patch. If after a day or two the cornea in the area 
of the laceration becomes hazy, infection must be suspected and 
prompt local and systemic antibiotic therapy should be instituted. 


Thermal and radiation burns may also cause discomfort or pain. 
Relief may be obtained by instillation of a local anesthetic, intro- 
duction of a soothing ointment, and by the application of a patch. 


It is important to realize that alkali or acid burns usually cause 
permanent damage. Immediate, profuse and continuous irrigations 
of the eye should be made for at least a half an hour with saline 
solution or even with ordinary tap water. These cases should be 
referred to an ophthalmologist as soon as possible. 


The alert, well informed pediatrician is fully aware that only by 
immediate, competent, meticulous attention to every eye injury can 
useful vision be retained and/or blindness be prevented. He seldom 
places the ophthalmologist in the unhappy position of being con- 
sulted only after the damage has been done, that is, after an injury 
has been misdiagnosed or mistreated so that complications have set 
in and vision is reduced or irretrievably lost. 


875 Park Avenue, New York 21, N.Y. 
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Osteogenesis Imperfecta 


Review of Literature with a Report on Three Cases 


S. Awwaap. M.D. Cu.* ano M. Rena, D. Cu.* 
Egypt 


Osrex JGENESIS Imperfecta is a disease which occurs chiefly 
during infancy and childhood. It results from a defective mesen- 
chyme. The disorder is congenital in origin, but, however, the time 
of appearance of clinical symptoms varies with intensity of involve- 
ment. Certain derivatives of the mesenchyme, usually the bones, the 
sclerae and the ligaments, are commonly involved, while others 
frequently escape. 


The condition is known by many synonyms. The designation 
“Osteogenesis Imperfecta” was introduced by Vorlik'. Lobstein* 
used “Osteopsathyrosis Idiopathica” in describing the occurrence 
of repeated fractures in infancy. There has been a tendency to use 
Vorlik’s disease for the fetalis type and Lobstein’s disease for the 
condition which develops in early childhood. Brailsford*, however, 
commented that as all these terms refer to various examples of one 
and the same dystrophy, they should better be discarded for the 
all embracing term of “Osteogenesis Imperfecta”. Other names 
less frequently used include Osteopsathyrosis Congenita, Malacia 
Myeoplastica, Osteitis parenchymatosa, Fetal Rickets and Annular 
Rickets. 


The etiology is unknown. According to Fairbank‘, hereditary 
and familial influences play a part in the majority of cases and the 
disease can be transmitted through either parent. In some instances, 
the disorder has been followed through 7 generations. In one and 
the same family, however, the affection may vary from one mem- 
ber to the other e.g. one case may have blue sclerae, while another 
may suffer from otosclerosis or from multiple fractures. Accord- 
ing to Rickel ef al®, blue sclerotics are commonly tied with heredi- 
tary but not with non-hereditary types, and according to Rodger*, 
60% of blue sclerotics tend to develop otosclerosis. 


No hormonal disturbance has been cited as a causal factor and 
although there is diminished bone calcification, yet, the blood cal- 
cium, phosphorous and phosphatase are usually normal’. Mineral 


"Pediatric Department Faculty of Medicine, Ein Shams University, Cairo, Egypt.. 
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balance studies, however, reveal inadequate retention of calcium 
and phosphorous*'’ and this is reasonable with such marked osteo- 
porosis. Other blood chemical studies are found to be normal.'’'* 


PATHOLOGY 

Bauer was the first to describe a deficiency in the number of 
osteoblasts and irregularity of their pattern. There is diminished 
capacity of the mesoderm to produce the highly specialized osteo- 
blasts, and instead, it produces cartilage like cells. There is ab- 
sence of typical lamellar bone formation. Follis,"* found that the 
reticulum spindles are not properly converted into collagen fibres 
ie. there is failure of the reticulum to differentiate into mature 
collagen. Consequently, there is marked thinness of the cortex, rela- 
tive scarcity of the matrix and paucity of islands of osseous tissue. 
The individual trabeculae are delicate and fragile. The periosteum 
is thin and irregular. 


As a result of these changes, the bones in osteogenesis imperfecta 
are soft and can easily be cut through by a scalpel. Pliability, brit- 
tleness and deformities are characteristic features of the condition. 
In individual bones, however, there is great variation, from thin 
shafts with graceful curvatures to marked deformities with frac- 
tures and callus formation. There may be extreme angulation, 
sometimes very acute, even with reversal of direction of bone axis. 
In severe cases pseudojoints may be formed. The fractures vary 
from sharp breaks, to greenstick, to small fissures in the cortex. 
Healing may be by excessive callus or by a small one and is :apid 
but with defective bone so that fractures may recur in the same site. 


Blueness of the sclera is due to its being much thinned. It is said 
to be one third the usual thickness, thus allowing the underlying 
choroid to become visible. Deafness is the result of otosclerosis, 
but is usually not met with in children, being a late manifestation 
that usually occurs by the end of the second decade or after. 


In some cases there is laxity of ligaments and tendons and weak 
flabby hypotonic muscles, while in others, the skin may be thinned 
and of a fine texture (cutis laxa) or the teeth may show severe 
dysfunction of the odontoblasts and pulp tissue’, together with 
deficient calcification of the enamel. 


CLINICAL MANIFESTATIONS 
Clinically the condition is classified into 4 types’ which are :— 


1. Osteogenesis Congenitalis or Fetalis: This is the most severe 
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form of the disease. Usually the infant is born dead or dies short- 
ly after birth. However, three cases that lived up to 19, 29 and 
68 years of age, are recorded in the literature.*: '* Fractures com- 


monly occur in utero and are frequently encountered during the 
act of delivery so that the infant is born already deformed. The 
bones are so soft that even very gentle handling of the baby 
may produce fractures and as many as 100 fractures have been 


recorded in a newborn. Palpation of the skull conveys a sensa- 
tion likened to grasping a bag of water. The thoracic cage is 
frequently misshaped. 

Radiologically: The long bones of the extremities appear much 
thickened and stunted as in achondroplasia, but they are osteo- 
porotic and show multiple fractures with ample callus formation. 
Because of these radiological findings, Fairbank* titled this 
group “The Prenatal Thick Bone Type”. 


. The Infantilis type: This is a less severe form in which the in- 
fant is born apparently normal or with only blue sclerae. Then 
it appears to progress satisfactorily until the first fracture which 
is likely to result from a fall in learning to stand or in taking a 
few steps. The intensity of involvement varies greatly. Some 
children may suffer only an occasional fracture, while others 
suffer fractures so frequently and easily that they must have 
continuous confinement. A small number have only an occa- 
sional fracture and are able to attend school. According to Brails- 
ford* the plasticity of bones appears to consolidate in early adult 
life (after puberty) so that little or no progress in the condition 
occurs after that. 


Radiologically: The skeleton as a whole is markedly osteoporotic. 
The long bone of the extremities are slender, and being soft, they 
show varying degrees of deformaties and fractures. Hence, Fair- 
bank describes these cases as “The Slender Fragile Bone Type”. 
The cortex is practically absent, while the epiphyseal ends are 
large and usually have a honeycombed appearance. Transverse 
lines of dense bone are often seen at the end of the metaphysis. 
The cervical spine may invaginate the base and cause the latter 
to sag posteriorly resulting in false shortness of the neck. The 
vertebral column and the pelvis are usually osteoporotic and 
that is why kyphoscoliosis and triradiate pelvis are common. 
The ribs as well frequently bow and fracture, causing varying 
degrees of deformity of the thoracic cage. 


Jury 1960 
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3. The Tarda Type: This is still a less severe form. It includes 
cases having a more substantial ossification of the skeleton at 
birth. Consequently the fractures or deformities usually occur 
during late childhood i.e. by the end of their 5th year or later. 
In this type the outlook as regards life is usually good, although 
the deformities frequently interfere greatly with their activities 
and they usually end up as miserably deformed dwarfs. 


. The Adulta Type: This is an exceedingly rare type in which the 
patient after an apparent arrest of the infantile or tarda types, 
develops recurrence of skeletal fragilty again in adult life. 


TREATMENT 
There is no specific treatment. In the congenital type, the baby 
should be kept on a bed of cotton wool and should only be lifted 
for changing. The procedure of diaper changing requires exquisite 
technic in manipulation. At all ages, however, great care must be 
taken to set the fractures in as perfect alignment as possible, in 
order to reduce the liklihood of further deformity. 


CASE REPORTS 
Case No. 1 (fig. 1) M.M., a female, was 50 days old when first 
admitted to Abbassia Childrens’ Hospital on 2/1/57. She is a 
typical example of Osteogenesis Imperfecta Congenitalis. The 
mother gave the history that the baby was born with severe de- 
formities in both upper and lower limbs together with a markedly 


soft skull. 


Family History: Parents are relatives. They are middle aged and 
both are normal and in good health. They have been married for 
15 years, during which period the mother aborted once and gave 
birth to 6 full term normal infants. The first 3 died and according 
to the history given by the mother, two of them died during their 
first 2 weeks of life, from some unknown cause, while the third died 
at 6 months of age with a history exactly similar to that given by 
the present case. Of the three living children, the first is 5, and 
the second is 2% years of age and both are enjoying normal health, 
while the 3rd is the present case. 


Prenatal and natal history: The mother had a normal pregnancy 
and delivery but the infant was born with severe deformities of 
both upper and lower limbs. 


On Examination: The infant (fig. 1) was evidently below normal 
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Fig. 1. A case of Osteogenesis Imperfecta Congenitalis. Notice: 1—Promi 
nence of Eyes. 2—Deiormity of Limbs. 3—Wrinkling of the skin. 


weight and length (being 2.9 Kg. Wt. and 18 inches long). The 
bones of the skull showed marked defective ossification, and crani- 


otabies was easily elicited. The eyes were prominent with blue 
sclerotics. The skin covering the trunk and limbs was very lax, 


thin and wrinkled. The upper and lower limbs showed marked de- 
formities with much irregularity of their bones but the chest and 
spine were apparently normal. 

Clinical examination of the heart, lungs and abdomen showed no 
abnormality. 


Laboratory Investigations: Hb. 75%, R.B.Cs. 4,200,000 W.B.Cs. 
15,000 with 65% lymphs, 35° polys. 3% mono, 1% Eosin. 1% 
basophils. Blood calcium 11.5 mg%, phosphorous 5.3 mg and 
alkaline phosphatase 25 K.A. units; W.R. was negative for both the 
infant and mother. The average S.R. was 5 ( Westergren). Urine 
and stools were normal. 


The X-ray findings were as follows: (1) The skull shows partial 
ossification in some parts of the occipital, parietal and frontal bones. 

2) The bones of the chest show irregular broadening of the ribs 
at sites of fractures and callus formation. However, the general 
configuration of the chest was normal. (3) The long bones of the 
limbs (fig. 2. a & b) are broadened, reaching 5-6 times the normal. 
They show generalised decalcification and have a crumpled up ap- 
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pearance due to numerous bone fractures with ample callus forma- 
tion. 


Follow Up: The patient remained in hospital for 4 weeks, and was 
discharged at request of her mother. She died 3 months later of 
an intercurrent bronchopneumonia after sustaining some more frac- 
tures in the bones of the limbs and ribs. In an X-ray, taken of her 
2 weeks before death, the limbs still showed the features of “The 
Thick Bone Type”. 

The Second and Third Cases: were two sisters and are respectively 
examples of the Infantile and Tarda types. They were both ad- 


Fig. 2. Xray of long bones of upper limbs of Case No. 1 showing features 
of the “Thick Bone Type”. Notice: 1—The marked broadening of the long 
bones. 2— The generalized decalcification. 3—The crumpled up appearance due 
to numerous bone fractures with ample callus formations. 


mitted for the first time to Abbassia Childrens’ Hospital on 22/2/55, 
and since then they were followed up in both the in and out patient 
departments. 

Family History: The parents are relatives and are middle aged. 
Both looked normal and healthy. The mother aborted 6 times and 


gave birth to 7 full term, apparently normal infants, of which 4 
died and 3 are still living. According to the mother, a picture of 
osteogenesis imperfecta developed in one out of the 4 cases that 
died. Out of the 3 living children, two suffered from this disease 
and they constitute the 2nd and 3rd cases in this report. No history 
suggestive of the presence of the condition in other members of 


the family could be elicited. 


Gestation and Birth history: In all the 3 cases which showed the 
disease, the mother had normal pregnancy and labour and _ the 
babies at birth were all apparently free from deformities. 
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Case No. 2: (fig. 4) A.A., a female, was the 4th birth in the fam- 
ily, she was about 12 years when first admitted with the complaint 
of (1) inability to walk that dated since birth, (2) severe deform- 
ities of the limbs and trunk. (3) marked tendency to develop frac- 
tures on minor traumas. 

Past History: The patient appeared normal at delivery and showed 
normal development during her first year of life. She was able to 
sit at six months of age and creep at 8 months. However, she was 
unable to stand up in the usual time, for which reason she was 
given repeated courses of ultra-violet therapy but irrespective of 
that her inability to stand continued until her 4th year of age, 
when she became able to stand and walk when supported. Soon after, 
however, she sustained her first fracture in her Rt. femur as a re- 
sult of an insignificant trauma. Since then, she suffered from nu- 
merous fractures in her left upper and both lower limbs. The early 
fractures used to occur in periods of 3 to 6 months but the late 
ones occurred after longer periods. 


Fig. Ra Xray of long bones of lower limbs of Case No. 1 showing the 
features of “The Thick Bone Type” mentioned in (fig. 2). 


On Examination: The patient was a crippled dwarf (fig. 4), mark- 
edly under weight and height, (being 17 Kg. Wt. and 105 cm 
height). She looked anemic and was sitting in bed talking, when 
interviewed, solemnly and intelligably and she appeared to know 
much about her illness. The skull was of normal circumference, 
with well united sutures and closed fontanels. The eves, sclerae, 
teeth and skin were all normal. The chest was severely deformed. 
Anteriorly it showed a marked forward bulging in the middle third 
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Fig. 5. Xray of skull of Case No. 2 
Notice: 1—The platy-basia. 2—The 
prominence of the jaws. 


Fig. 4. Photo of Case No. 2 Notice: 1. The marked wasting and stunt- 
ing; 2. The deformity of the chest; 3. The deformity of left thigh: 
4. The apparent shortening of the neck. 

Fig. 6. Xray of chest of Case No. 2. Notice the marked deformity of the 
chest. 


of its lower half, while posteriorly it showed also another bulging 
occupying the whole right side, with an overhanging of the corres 
ponding scapula. The spine showed a severe kyphoscoliosis of the 
dorsal and upper lumbar vertebrae. The limbs were remarkably 
slender and their muscles showed marked wasting. The right upper 
limb was free from deformities while the left one showed a severe 
angular deformity at the middle of the forearm. The lower limbs, 
on the other hand, showed severe ankylosis of both hip joints ; ap- 
parently the femoral heads were locked and permanently fixed into 
their acetabular fossae and this resulted in marked limitation of 
movements at these joints. The left femoral bone showed a marked 
antero-lateral bowing (fig. No. 5). 

Clinical examination of the heart, lungs and abdomen showed 


normal findings. 
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Fig. 7. The long bones of the left upper limb of Case No. 2. Notice the 
angular deformity of the bones of left forearm. 


Investigations: Hb. 60%, R.B.Cs. 3,200,000, W.B.C. 6.000 with 
66% polys. 32% lymph. 24 mono. and 0% basophils and eosino 
phils. Average S.R. was 4, W.R. negative. Blood calcium 11 mg.%, 
phosphorous 3.5 mg.% and phosphatase 22 K.A. units. Urine and 
stools were normal. 

X-ray films revealed the following: (1) The skull (fig. 5) showed 
(1) “Platybasia” resulting from upward invagination of the skull 
base by the upper cervical vertebrae with consequent sagging of 
the occipital fossa (II) marked prominence of the jaws. (2) The 
bony thorax (fig. 6) showed (1) severe kyphoscoliosis of the 
dorsal spine (II) severe rarefaction of the vertebral bodies with 
multiple wedge shaped deformities (IIIT) generalised disfigure- 
ment of the bony thorax ; the intercostal spaces in some areas were 
markedly narrowed and in others showed widening. (IV) the ribs 
were the seat of generalized rarefaction and multiple fractures with 
evidence of healing and union of adjacent ribs at sites of their frac- 
tured parts. (3) The bony pelvis showed: (1) generalized severe 
osseous rarefaction (II) advanced irregular contraction and nar- 
rowing of the pelvic cavity (III) marked invagination of the left 
ischium and acetabular fossa by the head of the femur. (4) The 
long bones of upper and lower limbs showed (1) severe osseous de- 
calcification (IT) severe bending of the long bones of left upper 
limb and of both lower limbs with multiple pathological fractures 
and evidence of healing (IIT) generalized narrowing of all the 


joint spaces with thinning of the articular surfaces. (Fig. 7). 


Follow Up: The patient is now followed up for almost 4 years. Ap- 
parently the fractures are becoming much less frequent; as dur- 
the last two vears she had sustained one fracture only in her left 
femur. However, she is still a crippled dwarf and her puberty is 
arrested as she is now over 16 years of age and yet her menstrual 
cycles have not started and the pubic and axillary hair have not 
grown. 
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Fig. 8. Photo of Case No. 3—lateral view. Notice: 1—The deformity of 
the chest. 2—The deformity of the spine. 


Fig. 9. Xray of chest and spine of Case No. 3. Notice: 1—The disfigure- 
ment of the chest. 2—The severe deformity of the spine. 


Case No. 3: (Fig. 8) This case is the younger sister to the above 
mentioned case and is an example of the tarda type. She is the 9th 
birth in the family. She was 6 years of age, 4 years ago when she 
was first admitted to hospital with her elder sister. On admission 
she complained of severe deformity of the chest which was of one 
year duration but no history of fractures was given. During her 
development she was able to sit, walk and stand in the usual time. 
On examination the patient looked anemic, stunted and markedly 
under weight (11 kg. Wt and &8 cm height). However, she showed 
a normal mental development. The skull was of normal size and 


shape but on the other hand the chest was severly deformed show- 


ing a marked anterior bulging and a severe posterior kyphosco- 
liosis. The upper and lower limbs appeared normal. Clinically the 
heart, lungs and abdomen were normal. 
Laboratory investigations showed no peculiarities as in the above 
mentioned two cases. 

X-ray films of the bony skeleton revealed that the affection was 
mainly limited to the bony thorax and the spine, while other bones 
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appeared more or less normal. The following were the main points 
noticed : 

1. The bones of the skull appeared normal and there is absence 
of “platybasia”’. 

2. The thoracic bones (fig. 9) on the other hand showed gen- 
eralized and marked rarefaction of the ribs and the vertebral 
bodies with severe deformity of the chest cage but no evi- 
dence of old or recent fractures at all. 

The vertebral column (fig. 9) showed marked kyphosco- 
liosis in the dorsal and upper lumbar regions. 
The long bones of the limbs showed a normal picture except 
for several horizontal lines of arrested growth at the lower 
ends of both tibias. 
Follow Up: During the succeeding 4 years the patient sustained 
no fractures. She is now attending her school regularly and is ap- 
parently getting on normally. 


SUMMARY 


A review of the literature on Osteogenesis Imperfecta is given 


together with a report on 3 cases. The first case is a typical example 


of the congenital type, while the second and the third cases are 
sisters and are respectively examples of the Infantile and Tarda 


types. 
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Gamma Globulin in Preventing 
Infections in Premature Infants 


Jens A. Steen, M.D.* 


Norway 


Lyrecri IN is a well-known cause of morbidity and mortality in 
premature infants in the first month of life. In the Pediatric De- 
partment of Ullevaal Hospital, a great frequency of infections oc- 
curred among premature infants before a separate ward for pre- 
matures was opened in November 1958. Up to this time, most 
infants in the smaller weight groups, both non-infected and in- 
fected, were nursed by the same personnel. In these circumstances, 
nosocomial infection was difficult to prevent. A staphylococcal epi- 
demic in all the municipal obstetrical departments appeared in 
1957-1958 with a frequency of mastitides up to 25% as well as 
pyodermias among the newborn infants with an even higher per- 
centage®. In the same period many prematures in the children’s 
department had mild or severe infections dominately caused by 


staphylococcus aureus‘. 


The transient hypogammaglobulinaemia of early infancy is a 
physiological phenomenon which under normal circumstances is of 
no clinical significance’. In premature infants this low level of 
serum gamma globulin is more marked.*** Antibodies are known 
to be of a gamma globulin character and many reports are available 
about the relation between congenital or acquired hypogammaglob- 
ulinaemia and frequent infections. There is no established critical 
level of serum gamma globulin below which lowered resistance to 


infections occurs’. 
*Pediatric Department, Ullevaal Hospital, Oslo. Head Roald Rinvik, M.D. 
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Treating premature infants with gamma globulin in preventing 
infections are mentioned by Janeway & Gitlin' and Pearce®, but 
so far no investigation seems to be published about this. 


The object of the present paper is to evaluate the effect of gamma 
globulin given to premature infants in preventing infections the 
first months of life. 


MATERIAL 

This report includes 20 premature infants with birth weight 
ranging between 1000 and 2000 grams. Ten of the infants were 
given injections of gamma globulin about every half month from 
the age of two weeks. The preparation of “Kabi” was used con- 
taining 16° gamma globulin. The dose was 0.5 cc. per kilogram 
body weight. We had planned to continue this treatment up to the 
age of 4 months, but this was done only in five cases. Among the 
other five—two infants were treated within the first 3 months— 
one within 214 months, and the two remaining infants within 2 
months. The range of total gamma globulin given was from 3 cc. 
to 10 cc. The other ten premature infants served as a control group. 
The average birth weight was the same in both groups (1630 g.). 
The first group consisted of four males and six females—in the 
control group were three males and seven females. The observa- 
tions were continued after discharge from the hospital up to the 
age of one year—except for two infants in both groups who were 
followed for only 3 months. Venous blood samples were taken about 
every two weeks for determination of gamma globulin levels in 
serum. These tests were examined at the Central-laboratorium, 
Ullevaal Hospital by paper-electro-phoresis. A total number of 111 
blood samples were tested. 


RESULTS 

In the group treated with gamma globulin, two infants, both 
at the age of 6 weeks were seriously ill with pneumonia—but re- 
covered. Both had gamma globulin levels in the lower range when 
they became sick (0.38g. and 0.49g. percent). Further, two infants 
of this group had pneumonia, at 5 weeks and 8 months respectively, 
but neither was seriously affected. One infant developed septicaemia 
within two days after the first gamma globulin injection but was 
probably sick before treatment started: she recovered from the in- 
fection. Among the remaining five infants two had pyodermia at 
the age of one and three months respectively. 
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In the control group two infants were seriously ill of pneumonia 
—one at the age of six weeks—the other at 3 weeks as well as at 
10 weeks of age. Both had gamma globulin values in the upper 
range at the time of illness (0.70g., 1.11g. and 0.53g. percent ). 
Another infant also had pneumonia, but recovered with a few days. 
Two infants had pyodermias at the age of 2 and 5 weeks respect- 
ively. One infant had otitis media at the age of 5 months. 


Thus in both groups two infants had a severe infection ; mild in- 
fection occurred also with the same frequency (four in both). 
Three of the infants treated with gamma globulin developed vari- 
cellae before the age of one year. 


The determinations of gamma globulin in serum from the infants 
in both groups are given in Table I. The pronounced decrease in 
the gamma globulin values from about 1 g. percent at birth to about 
0.5g. percent at the age of one month is well known. The following 
three months the infants who received gamma globulin showed 
some higher values compared to the control group. The infants in 
the gamma globulin group had rather lower values from six to 
twelve months old. It is evident that great differences were recorded 
in gamma globulin values within the same age groups. As men- 


tioned by Janeway & Gitlin, paper electro phoresis is a less exact 


method for determination of gamma globulin in low concentrations. 


Table 1. Gammaglobulin in Gm. per 100 cc. blood from infants at 
different ages given gammaglobuline-injections and from a control 
group. 


“GAMMAGLOBULIN”™ GROUP CONTROL GROUP 
No. of No. of 
Age tests Mean Range tests Mean Range 
At birth 1.30 1.13 1.05 - 1.21 
month 0.96 0.89 0.70-1.11 
month 0.59 0.58 0.18 - 1.04 
» months 0.57 0.54 0.38 - 0.70 
months 0.54 0.51 0.24 -0.61 
months 0.65 0.56 0.47 - 0.70 
months 0.67 0.36 0.22 - 0.58 
months 0.43 0.42 0.35 -0.51 
months 0.63 0.52 0.41 -0.73 
months 0.58 0.61 0.30 - 0.89 
months 0.74 0.78 0.39 - 1.54 
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DISCUSSION 
The high frequency of infections among the premature infants 
in 1958 in the Pediatric Department of Ulleval Hospital was the 
reason for this study. Ten infants in the group treated are of course 
too small a number for significant conclusions. Greater doses of 
gamma globulin might prove more effective particularly if given 
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from birth. The infections described were predominately caused by 


staphylococcus aureaus ; gamma globulin in other types of infection 


might prove effective. 
SUM MARY 
Two groups of premature infants, ten in each, are compared 
on the basis of infections occuring in the first year of life. One 
group had semi-monthly injections of gamma globulin and a total 
doses of 3 cc. to 10 cc. were given. Severe and mild infections 
(staphylococcic ) occured in both groups with the same frequency. 
I1f venous blood samples were examined for gamma globulin by 
paper electrophoresis. Some higher values were found in the gamma 
globulin group. Severe infections were not correlated with an ex- 
tremely low gamma globulin values in serum. 
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Biochemical Influences in the 
Etiology of the Unusual Child 


Herman C. Amster, Pu.G. 
Ronatp M. Maenza, B.A. 
New York 


Although it is well recognized that a portion of the abnormalities 
of children are due to birth injuries or result from genetic sequence, 
there exists among the “unusual children” a large percentage who 
apparently show no evidence of natal injury and whose hereditary 
history fails to reveal any pattern which can explain their deviations. 


The recent broadening of biochemical knowledge to the borders 
of the sciences of c\ tology and axial physiological gradients pro 
vides evidence that the clues to the etiology of the abnormal child or 
mutant may lie in a better understanding of the biochemistry of both 
the parent and the child involved. 


In approaching the problem of the biochemistry of the abnormal 
child and its parent there are important biological axioms that 


should be recalled : 

1. The key to every biological problem must be finally sought in 
the cell. 
Protoplasm owes its nature to its chemical organization rather 
than possession of some one vital element. 
The prime instinctive function of the chemical organization of 
the cell is the oxidative-reductive process. 
The chemical organization of the cell quickly disentegrates 
without an immediate reservoir of oxygen. 
The property of self-preservation is a primary instinct of all 
living things and is a peculiarity of the oxidative-reductive 
process. 


This biochemical hypothesis has been accepted for publication because it 
presents a somewhat unorthodox but interesting approach to some of the 
unsolved problems of infancy and childhood. It is believed that this concept 
will prove stimulating to readers. 
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The cell characteristics of irritability and adaptability are 
manifestations of cell organization. Under varying ecological 
influences, these properties affect the cell to make physical 
and constitutional adjustments in its structure in order to 
accommodate itself to its new environment. Many of these 
responses are not desirable in complex cell organization, but 
they are the best response the cell can make to the introduc- 
tion of extrinsic environmental factors into its media. 


The cell membrane is of vital importance in cell function be- 
cause; (a) it is the initial sensory medium which affects 
the adaptation of the cell, (b) it enjoys the specialized os- 
motic quality of selective permeability. Variations in its 
permeability, through the introduction into intercellular areas 
of elements which affect the osmotic qualities of the cell mem- 
brane, can produce extreme changes in normal cell structure. 
The cell is a highly organized system of oxidative enzymes 
together with their substrates and electro-chemical materials, 
such as chromatin. It is a truly reversible system with a 
potential affected by the ratio of the “oxidized” to the “re- 
duced” from the substrate. 


No absolute equilibrium exists but, rather, a steady state re- 
sulting from an incessant and simultaneous oxidative and 
reductive process in both directions, i.e. in and out of the cell. 


10. Any change in this steady state of oxygen tension will pro- 
foundly affect the activity and the structure of the cell. 
In axial physiological gradient studies of the sea urchin, demon 


strating the organization of the cell and involving its metabolism 
and conditions associated with or resulting from its metabolism, 


exposure to any of a large number of toxic external agents resulted 
in graded differential inhibitions to its development. The regions 
normally graded at the highest levels were most retarded. 


In teratological studies of man and other vertebrates, it was 
noted that, although apparently heredity is the primary factor, it 
was necessary that environmental factors producing varying de- 
grees of inhibition in the early development of the organism were 
a prerequisite to the formation of abnormal offspring. Otocephaly, 
cyclopia, and related defects have been produced in fish and in 
amphibious embryos by chemical inhibitors to which the head is 


especially sensitive. 
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A remarkable feature of teratological development is the asso- 
ciation of multiple abnormalities in complex syndromes. Thus, in 
man, hairlip, spina bifida, hydrocephalus, and polydactyl may be 
found in the same individual. In acrocephalosyndactyl, we find an 
egg-shaped skull, fission of the digits in both hands and feet, in 
addition to hair lip, contractures, spina bifida, and mental abnor 
malities. Although some defects can be attributed to a single defec- 
tive gene, the biochemist hypothesizes that these abnormalities 
are produced by various toxins, cell respiratory inhibitors, or me- 
chanical interference with the osmotic function of the cell mem- 


brane. 


POST-NATAL BIOCHEMICAL INFLUENCES 


In applying the above annotated biological studies to the under- 
standing of the abnormalities of the child, the more rational ap- 
proach to an understanding of the biochemistry involved is to study 


and make observations of the unusual child who, apparently, has 
had no birth injury, reveals no genetic defects, and yet, either fails 
to develop normally or suddenly stops developing in the first years 
of its life. 


To fully understand what may occur in the body chemistry to 
produce the inhibitory factors that cause retardation, an under- 
standing of the lipoprotein complex and its varied densities, as ex- 
pressed by the Svedborg flotation units, is necessary. 


It is the presence of cholesterol in the lipoprotein complex 
which gives it a lower density than that of ordinary protein. Chol- 
esterol is the principal sterol of the higher animals and is found 
abundantly in all the tissues and, especially, in the brain and spinal 
cord. It exists in the plasma in two forms, free and as esters in 
corporated into lipoprotein molecules. It is found in adipose tissue 
as part of the fat complex, but, whereas the fats are saponifiable, 
neutral, glycerol esters of oleic, palmitic and stearic acid, choles- 
terol is a non-saponifiable sterol which appears free or as an ester. 
It is the property of easy ester formation that lends to cholesterol 
the important property of transport of protein products to the cell, 
and the removal of non-protein nitrogen wastes from the cell. /t is 
the involved relationship of cholesterol to the non-protein nitro- 
gens, the extreme changes in the physicochemical nature of the com- 
pounds formed that appear to be important in understanding the 
retardation that may occur in the development of the child. 
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The non-protein nitrogens of the blood include urea, uric acid, 
amino acids, creatine, creatinine, ammonia, and a fraction desig- 
nated as “undetermined nitrogen”. All of these non-protein nitro- 
gens, with the exception of uric acid, are highly diffusible and 


sasily handled by the body. 


Uric acid, the chief end product, in man, of purine metabolism, 
is only slightly soluble in body fluids. Being an acid, it is the only 
one of the non-protein nitrogens that suggest a biochemical parallel 
to lipoprotein formation. Because of the slight solubility of uric 
acid, and because man lacks the enzyme, uricase, to convert uric 
acid into allantoin, and because of man’s limited efficiency in clear- 
ing uric acid from the plasma through the glomerular filtrate, there 
are times when high purine ingestion, faulty kidney function, or 
disturbed uric acid metabolism result in an accumulation of uric 
acid. 


This storage of uric acid first takes place in the blood, but, 
owing to the characteristic of the low solubility of uric acid and its 
salts, only a limited quantity can be controlled by the buffering 
quality of the plasma. Other excess uric acid may remain, within 
the limits of its solubility, in the intercellular fluid or in the fluid 
protoplasm, or it may crystallize in various parts of the body as 
acid sodium urate, or form, with cholesterol, a wax compound of 
unusual physicochemical properties. 


In the laboratory, cholesterol urate was formed at concentrations 
of cholesterol and uric acid in the proportion of about 24 mg. chol- 
esterol and about 6 mg. uric acid per 100 cc. It did not appear in 
lower concentrations and it required from ten to fourteen days for 
the cholesterol urate to appear. 


The cholesterol urate “in vitro’’ took the form of platelets or 
clumps, was membraneous in nature, and strongly hydrophylic. 
The normal, negative flotation properties of cholesterol compounds 
assumed a positive sedimentation with increased specific gravity. 
In addition, the electrochemical property of strong attachment to 
surfaces manifested itself. 


The relationship of these observations to the biochemical influ- 
ences in the development of the child is indicated by the history of 
the studies of protein metabolism and the problems of uric acid 
disposal. Both of these bodily functions have long been associated 
with the pathologies of early childhood. Children’s diseases, such 
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as, rheumatic fever and the hyperkinetic and neuropathological pat- 
terns of chorea have been shown to bear a constant relationship to 
uric acid metabolism. 


During the first days of life, the infant gives evidence that, in its 
prenatal development, it has accumulated large quantities of uric 


acid ; for the urine of the newborn child contains 7 to 8% of the total 
nitrogen in the form of uric acid as compared to 1 to 2% in the adult. 
This may lead to the development of urate infarcts in the kidney of 
infants because of the extreme insolubility of uric acid in acid media. 
If this condition persists and interferes with normal kidney function, 
it is capable of producing a toxicity which, in its turn, effects a gen 
eral retardation of the child in its development. 


Although the pathologies of faulty uric acid handling have always 
been related to patients of advanced age, attention should be called 
to the fact that cases of initial attacks of gout have been reported as 
occurring as early as the first decade of life. It should also be noted 
that the earlier in life the first attack developed, the stronger the 
disease and the greater the incapacity. 


It is likely that, in the normal child, the large quantity of uric acid 
that appears at birth is controlled by proteolytic plasma factors. 
These enzymes, originating in the pancreas, have the property of 
preventing an association of uric acid with cholesterol or of digest- 
ing cholesterol urate already formed. These plasma constituents of 
the trypsin group are capable of controlling many of the obscure 
inflammatory pathologies of all age groups by eliminating the con 
gestive cause of the inflammation. Laboratory work done by the 
authors of this paper showed that the phospholipoids are an import 
ant plasma constituent in the control of cholesterol urate. Choline 


easily digested cholesterol urate “in vitro”. 


It should be noted that, normally, the decline in the high percent- 
age of uric acid in the blood plasma of the child is rapid and, there- 
fore, the direct quantitative relationship of the proteolytic enzymes 
to uric acid is not distorted for too protracted a period. 


If this rapid decline in uric acid does not take place and, for vari- 
ous reasons, the plasma uric acid is maintained at high levels, the 
proteolytic enzymes cannot retain their quantitative advantage of 
keeping the compounds of cholesterol and uric acid disassociated. 
There is every likelihood that cholesterol urate will form, bringing 
with it sclerosis, congestion, inflammation, and attendant problems. 
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The physicochemical qualities of cholesterol urate’s high specific 
gravity and water retention, together with the electrochemical qual- 
ities of strong surface attachment, interfere with the normal ability 
of the circulatory system to supply affected areas with an adequate 
supp'y of oxygen. By clinging to cell surfaces, cholesterol urate also 


interferes mechanically with the normal oxidative-reductive pro- 
cesses of the cell membrane and, therefore, retards cell processes. 


The pathologies of congestion may be further complicated by acute 
infection which is capable of elevating the normal 200 to 400 mg. 
per 100 cc. of fibrinogen to values up to 1,000 mg. per 100 cc. This 
occurs in the infections attendant upon septecemias, bacteremias, 
and pneumococcic pneumonia. Lesser elevation is observed in ne- 
phrosis, sinusitis, tonsillitis, and cholecystitis. 


Although fibrinogen and fibrin are usually well controlled by 
plasmo fibrinolysin, it can be understood that, since biochemical 
relationships of this nature are purely quantitative, an elevation of 
fibrinogen and fibrin by infective pathologies can, in the presence 
of an actual or incipient cholesterol urate congestion, further in- 
crease the cell difficulties of adequate osmotic respiration. This 
would be quickly reflected in the rate of physical and mental devel- 
opment. 


The failure of an adequate oxygen supply results in an inhibition 
or an inadequate stimulation to the growth of the cerebral cortex 
producing fine changes in the nervous system and in the brain. 
These modifications from usual development, which can occur 
either in childhood or foetal life, can produce the multitude of 
aberrations from normaley, ranging from epilepsy, mental defects, 
cerebral palsy to general retardation in both physical and mental 
forms. 


It should also be noted that, in many of these unusual children, 
the heart and blood vessels, which have the facuity of developing 
in direct relationship to respiratory demands, are abnormally small. 


In those cases in which the apparently normal child suddenly 
slows in its development, it is, most likely, the respiratory, inhibi- 
tory, biochemical resultant of congestion and sclerosis by choles- 
terol urate and cholesterol urate-fibrinogen masses. This phe- 
nomenon can occur at any stage of the child’s development. When- 
ever this occurs in the proximity of important centers of the nerv- 
ous system or in the ocular or otic regions, the pressures generated 
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in the child may be manifested by developing the child into the 
nervous, the neurotic, the emotionally disturbed, or the schizo- 
phrenic. Since these biochemical effects occur haphazardly, it 1s 


impossible to give an index of degree or classification of the intens- 
ity of the effect upon the child or predict correctly the course these 
pressures may take. Typical symptoms of nerve and circulatory 


congestion may be noted in digital rigidity, spasticity, and rigidity 
of the neck muscles. The child, as an organism incapable of copiny 
with the unfavorable biochemical environment becomes confused, 
undeveloped, and makes adaptations in retarded forms. 


A purely physical and physiological effect upon the child by the 
biochemistry involved in uric acid and cholesterol urate is rheu- 
matic fever which reveals seasonal patterns, social and hygiene 
factors, and familial tendencies based purely on a rheumatic his- 
tory. Constant studies have failed to reveal a Mendelian mechan- 
ism. It is important to note the raised erythrematous lesions and 
subcutaneous nodules which are generally accepted as diagnostic 
of rheumatic fever and could readily be produced by deposits of 


cholesterol urate. 


Histochemical studies of the lesions and subcutaneous nodules 
concurrent with rheumatic fever revealed a fibrinoid structure 
which further studies may show to be the cholesterol urate-fibrin- 
ogen or fibrin mass described above. That it is not a pure fibrin 
mass is attested by the fact that it resisted tryptic digestion. It is 
most likely this same material that produces the atherosclerosis of 
later life. 


Idiopathic epilepsy is a symptom complex which points to an 
etiology of a biochemical character. Approximately sixty percent 
of the children who have recurrent convulsive disorders before 
fourteen vears of age have idiopathic epilepsy. The onset is between 
the ages of four and eight vears in 50% of the children, and less 
than 2% of them have a convulsion before the age of two. Although 
electroencephlographic tracings, particularly during sleep, show 
definite, generalized abnormalities in 90% of children with idio 
pathic seizures, their abnormalities are not focal, are migratory, 
may be incidental to the seizure, may be the result of the seizure, 
or merely record causative biochemical congestion. 

Heller's disease is another of the obscure illnesses of childhood 
that give evidence of a biochemical change resulting in a pathology 


Histological examination produces evidence of sclerotic, cortical 
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neurons, lipid deposits, and meningeal fibrosis. As in epilepsy, the 
onset does not occur in the neo-natal stage of the child, but in the 


third or fourth year of life. The illness is progressive, usually 
initiated by an infection. The child becomes irritable, disobedient, 
has tantrums, begins to regress in speech and in signs of mentation. 


Within a year, he is mute, pays no attention to speech, may have 
tics, is incontinent, and often has to be fed. In light of the histo- 
logical evidence and the progressive nature of the biochemistry of 
sclerosis, the clue to Heller’s disease, as in epilepsy, may be in an 
uncompensated failing in the metabolic mechanism of the child. 
Since man, at every stage of life, gives evidence that many of his 
pathologies are linked to his inability to handle excessive quanti- 


ties of the non-protein nitrogens or some of the cholesterol esters 
of high specific gravity, it would be well to mark these compounds 


as, possibly, being responsible for the abnormalities of Heller's 
disease. 


In the perspective of the material so far presented, there are 


areas in the pediatric care of the child that are subject to reexamin- 
ation. The overemphasis of proteinization of the infant’s diet in an 
apparent attempt to hasten its development, the indiscriminate use 
of multiple vitamin preparations as a “buckshot” method of insur- 
ing the child’s health may not only delay the elimination of natal 


non-protein nitrogen, but actually add to its percentage in the 
plasma. By incorporating into the feeding habits of an infant high 
protein, purine-rich foods, by including such preparations as liver 
extract, by the use of vitamin formulas rich in By,s, By, and C, an 
excessive exogenic and endogenic production of the non-protein 


nitrogen is insured. This over-proteinization and over-vitaminiza- 
tion can produce a toxic cell environment which interferes, both 
chemically and mechanically, with cell respiration and results in a 
neurological reaction which manifests itself in a variety of symp- 
tom complexes. 


Although the kidney, the skin, and the alimentary canal are 
important media for ridding the body of the non-protein nitrogens, 
very often, particularly when they appear in excess, the body at- 
tempts detoxication by oxidation. In its effort to rid the body of 
the slightly soluble uric acid, it resorts to oxidation; but, since the 
oxidized products of uric acid are parabanic acid, barbituric acid. 
and related products of great toxicity, the child is not relieved of 
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his problem. The oxidative products of uric acid cause a toxemia, 
producing fatigue, depression, and hypnosis. 


One of the more important excretory sites of the non-protein 
nitrogens is the mucous lining of the entire length of the alimentary 
canal. It is in this area that some of the errors occur that compli 
cate the biochemistry of the child. Uric acid, particularly, is con- 
verted by the bacteria of the lactobacillus group into compounds 
more easily disposed of by the body. This is one of the great ad- 
vantages that accrue to the breast-fed baby because, in addition to 
human milk providing a lower alimentary PH favorable to the 
child, the bacterial content is predominantly of the lactobacillus 


group. This contrasts to the predominance of the coliform bacteria 


in cow's milk. In addition to these basic waste-handling advan- 
tages, it should be pointed out that cow's milk contains seven to 
eight times the amount of casein found in human milk. This is a 
basic protein which evolves, eventually, into nucleic acid and, 
ultimately, into endogenic uric acid. In addition, human milk is 
alkaline or amphoteric, while cow's milk is acid or amphoteric. 
This variation in PH may also be an important contributing factor 


in handling alimentary non-protein nitrogens. 


PRE-NATAL INFLUENCES 
The abnormal child in the neo-natal stage may be the product of 
a genetic sequence which is reflected in its family history, but may 
have deviated from normal development under the influence of 
maternal disease or biochemical change. Although, in the case of 
genetic defect, the abnormal child may receive its malformation by 
transmission from either parent, it is hardly likely that a structur 
ally defective spermatazoa can fertilize an egg and, if this did occur 
on occasion, the fertilized egg, most likely, would be aborted during 
the period of gestation. Embryologists are agreed that defects in 
the human embryo, caused by direct injury or continued pressure, 
are hardly likely in the human embryo; the sheltered intro-uterine 
habitat of the foetus greatly reduces the likelihood of mechanical 
injuries playing a significant role in the causation of anomalies. 


On the other hand, since the embryologists have shown that 
changes in the relative amounts of various chemicals in sea water 
can cause the production of several different types of deviation in 
fish embryos and, since they have shown that an insufficient quan 


tity of oxygen can produce a wide variety of embryo forms, and since 
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they can also produce maliormations of a particular type by with 


holding specific vitamin fractions, it is possible that the answer to 
human embryo aberration may be traced to a change in its bio- 
chemical environment. 


The role that disease plays in creating a biochemical environment 
conducive to abnormalities is well recognized. The importance of 
German measles in the mother during the first three months of 
pregnancy as a cause of congenital cataracts, cardiac abnormalities, 
microphthalmos, and deaf mutism, has been established 


The statistics of Mongolism demonstrate that, although mothers 
of any age, including the very young, may give birth to a Mongo 
lian infant, the average maternal age for such births is almost ten 
vears greater than for random ones. 


In the many indeterminate abnormalities that occur during the 
prenatal life of the child, it is quite likely that biochemical changes 
initiated by hyperuricemia and complicated by the formation of 
cholesterol urate may produce the pressures, toxicity, and anoxia 
that retard or distort the embryo into the unusual child. 


Although the human female has been thought to enjoy estrogenic 
barriers which shield her against the more extreme pathologies of 
non-protein nitrogen toxicity, the presence of gout in young female 
patients as young as 14 years and an approximate ratio of one 
female to each ten male cases give evidence that, in many women, 
the estrogenic, proteolytic or fibrolysin quotients are not adequate 
to protect them from the various pathologies of hyperuricemia. 


Hyperuricemia in its manifestations beyond the rheumatoid and 
gout forms develops into non-determinate, pathological forms 
which are hyperkinetic and neuropathological. One of the essential 
causes of change in the environment of the neurones is an abnor- 
mal condition of the blood and lymph. This ecological change for 
the neurones can be produced by the excess of certain normal con 
stituents of the blood, such as the nitrogenous wastes. If oxidation 
of this material is incomplete or these substances accumulate in 
the blood, uremia supervenes with symptoms of polyneuritides, 
coma, or convulsions. This type of toxicity can also be produced 
by a number of perverted or incomplete organic functions, among 
which is an excess production of uric acid. All of these act in the 
cerebro-spinal fluid in which the neurones are bathed. This auto 
intoxication affects the nervous system. It usually establishes a 
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vicious circle which is constantly enlarging with increasing neuro- 


pathological gravity, but is not always reflected by greatly increased 


uric acid in the cerebro-spinal fluid. 


In relation to the child, however, more important than the vicious 
circle of autointoxication are: (1) The accumulation of the plate- 
lets of cholesterol urate on the various circulatory organs, the re- 
duction in their efficiency and the ultimate effect of inhibiting the 
proper development of the embryo by curtailing its available supply 
of oxygen. (2) the occurrence of histotoxic anoxia, in which the 
oxygen supply appears to be normal in every respect, but the degree 
of oxygen utilization is diminished by the presence of the excess 
uric acid in the blood and in the cells. The result is an inadequate 
supply of oxygen for the normal development of the embryo. 


Because of the anoxia, the mother responds with a greater re- 
spiratory effort for pulmonary ventilation, increased ammonia 
formation takes place in the kidney, increased acid secretion occurs, 
there is a general bodily diminution of electrolytes, dehydration re- 
sults, and the embryo, consequently, is faced with an extreme bio- 


chemical environmental change. 


It is likely that, in this type of anoxia, the result upon the embryo 
is an inadequately developed respiratory brain center and circula 
tory system, since it is a biological corollary that an organism will 
develop directly in relationship to its externally stimulated environ 
mental need. With the failure of its own respiratory center and 
circulatory system to develop adequately, general growth disturb 
ing factors become operative and inhibitory action shifts from one 


organ to ane ther. 


The phenomenon of the newborn child with an unusually high 
uric acid plasma content is indicative of the great quantity of endo 
genic uric acid produced during pregnancy. Although it has been 
shown that the rheumatoid pathologies prevail in every age and in 
both sexes, there is historic proof that the older person is more 
subject to these degenerative diseases than the younger. This may, 
in a measure, explain the more frequent occurrence of Mongolism 
among the children of older mothers. 


There is a tendency to attribute many of the infant abnormalities 
to an etiology involving a recessive gene, but these pathologies are 
as likely to reflect familial tendencies promoted into active manifes 
tation by similarities of living habits. Of biochemical interest in this 
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direction is phenylpyruvic oligophrenia which is attributed to gen- 
etic inheritance. In light of the fact that special diets with greatly 
reduced phenylalanine content have given some promise of mini- 


mizing the cerebral damage in children with this condition, the 
question arises as to whether the retardation is caused by the pres- 
ence of phenylalanine or phenylpyruvic acid, or whether the latter 
chemical is merely the end product of a metabolic aberration. This 
has been partially traced by the determination that it involves an 
enzymatic failure in which phenylalanine is not converted into tryo- 
sine. Since phenylpyruvic olegaphrenia is not obvious in the neo- 
natal stage, it may fall into the category of an inhibited develop- 
ment produced by an uncompensated excess of the non-protein 
nitrogen. In that case, the phenylketonuria would merely be a 
symptom. In any event, whether genetic or not, the broad, bio- 
chemical evidence resolves the pathology to an etiology which must 
be approached by the clinician from the viewpoint of helping the 
child by compensating for the shortcomings of its chemical mechan- 


ism. 


Amaurotic idiocy is another of the degenerative diseases which 
may be incorrectly attributed to a recessive gene. The fact that it 
is classed as hereditary because it is most common among Eastern 
Jews is a questionable premise, since it is not usual to attribute a 
Mendelian mechanism to a locale or to a race. In light of the fact 
that, in these cases, the neurons show quantities of stored lipid 
which may imply accumulated cholesterol esters of high specific 
gravity, and the fact that the amaurotic idiot was, apparently, 
healthy at birth, the etiology of this pathology may also lie in one 
of the uncompensated, metabolic failings of man. 


Cerebral Von Gierke’s disease similarly shows storage of glyco 
lipids and related materials in the neurons, and results in distress- 
ing, degenerative symptoms and death in the first year. 


Genetic patterns are also suggested in many of the leukodys- 
trophies which are described as “diffuse sclerosis”, but the very 
nature of the common histological features of these pathologies 
free fats, metachromatic glycolipids, cerebrosides, and other abnor- 
mal materials—throw into question hereditary explanations and 


suggest biochemical approaches. 


The description, “familial”, of some of the leukodystrophies, 
such as the infantile or Krabbe type, which occur after the first 
few months, or the Greenfield type, which has its onset in the sec- 
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ond year, would, perhaps, point to a more accurate etiology, since 


this terminology may indicate common living habits or similar 
metabolic problems, rather than direct genetic transmission. 


Dystonia Musculorum Deformans, which is also attributed to 
genetics because it appears, generally, among Russian Jews, hepa- 
tolenticular degeneration (\Wilson’s disease), because familial inci- 
dence is common, and the Werdnig-Hoffman syndrome of progres- 
sive hypotonia, may also fall into the biochemical patterns transmit- 
ted by the mother through metabolic habits, disease, and anoxia, 


rather than by genetic consequence. 


The tendency to uncover genetic continuity based on racial or 
familial patterns appears to reflect fallacious reasoning, for, by this 
method of dialectics, we would have deduced that a Mendelian 
mechanism was manifest in the southerners of the United States in 
pellagra ; in the British Navy in scurvy; in Africans in the sleeping 
sickness ; in the Chinese in beri-beri. 


A graphic illustration of this type of faulty deduction is the syn- 
drome, primary degeneration of the corpus callosum, Marchiafava 
Jignam disease, which occurred among Italians and was thought, 
until recently, to be genetic. It was finally traced and attributed to 
the excessive drinking of a particular red wine of the area. It is 
interesting to note, in relationship to this paper, that red wines, in 
general, are contraindicated in the gout, rheumatoid-arthritic and 
related disorders, because of their potential of high uric acid pro- 


duction. 


In general, it is difficult for the biochemist or the biologist to 
classify the unusual child whose abnormalities reflect biochemical 
influence of a degenerative nature as part of a genetic pattern. It is 
apparent, in all branches of the science of biology, that biochemical 
environment is a fundamental factor in the process of development 
in all stages of life. The habits and customs of race and of family 
are handed down from generation to generation almost as success- 
fully as the genes carry inherited characteristics. With these habits 
there comes racial and familial development or degeneration ; and, 
by the evidence of the widespread occurrence of the degenerative 
and metabolic pathologies, it is, most likely, individual, constitu- 
tional factors and environmental adjustment that determine the 


development of the organisms. 


In the devolpment of the child in the prenatal stage, a biochem- 
ical change in the environment of the embryo is often indicated by 
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the development of obscure and indeterminate symptoms in_ the 
mother. Hypertension, with no apparent physiological cause, ocu- 
lar disturbances, labarynthitis, the rheumatoid-arthritis group ot 
pathologies, obesity, hypothyroidism, pseudo-asthmatic symptoms, 
and skin disorders are often symptomatic evidence that a change is 
occurring or has occurred in the plasma composition. These 


changes take a place of importance equal to infectious disease and 


malnutrition in determining the developmental growth of the child 
in the foetal stage. 


The elevated blood pressure of the mother, which is often felt to 
be emotional, can be interpreted as a purely functional response to 
a biochemical condition. 


SUM MARY 

In the development of the child from the embryonic period to that 
of pubescence, there has accumulated evidence which indicates that 
the multitude of abnormalities which may develop can evolve from 
a purely biochemical etiology. In a manner similar to which the 
environment of the embryo is affected by inadequate nutrition or 
disease, biochemical change, due to toxicity or maternal, metabolic 
error, can affect the ecological conditions of the child and can pro 


duce a myriad of congenital malformations. 


It can be concluded, generally, that congenital malformation is 
the result of prenatal pathological processes which have caused an 
adverse biochemical environment. It follows, therefore, that these 
abnormalities are not hereditary and occur completely independent- 
ly of genetic factors. 


In the various biological fields of cytology, embryology, teratol 
ogy, and axial physiological gradients, abnormal development has 
been noted to occur, primarily, in relationship to the oxidative 
reductive processes of the cell. \When there is interference with the 
normaley of cell respiration, either by reducing the supply of 
oxygen, by increasing the toxicity of the plasma pool, or by affect- 
ing the osmotic quality of the cell membrane, retardation and the 
development of erotic cell forms take place. By such changes in the 
biochemical environment of the cell, a staggering number and 
variety of structural and functional disorders can be produced. 


Although these disorders are often attributed to genetic abnor- 
malities of various body proteins or to genetic chemical defects, it 
is hardly likely that, in the eons of time, in man’s evolutionary de- 
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velopment these errors would not have been eliminated by the law 


of natural selection. It is more likely that man’s dominance in the 


vertebrate scale and his higher intellect have led him into habits and 


customs which contribute to the maintenance of the great number 


of congenital defects. 


Despite the devious forms that evolve from malformation and 


degeneration, it is possible that there exists a common etiology. This 


common fount of the degenerative diseases, from the prenatal stage 


to senescence may revolve, to a great extent, about the functioning 


of cholesterol in relation to the proteins and the non-protein nitro- 


gens. Cholesterol’s important function as part of the transport 


system often becomes affected by an excessive quantity of uric acid 


with which it forms the ester, cholesterol urate. The body, evi- 


dently, cannot handle this compound in large quantities and, when 


this occurs, the excess is deposited haphazardly throughout the 


body. 


In the fully developed human being, this reaction is manifested 


by rheumatoid-arthritis pathologies and the atherosclerotic forms, 


congestive heart condition, and cerebrovascular disease. 


In the mother, these accumulations of cholesterol urate affect, 


adversely, the development of the child. 


In the post-natal stages of the child’s development, the great 


amount of uric acid normally present can cause unforeseen difficul 


ties for regular growth. It appears, however, that this large 


quantity of uric acid is usually adequately controlled by the proteo 


lytic factors of the plasma. 


In acute infections, an increase in blood fibrinogen can further 
complicate the problem of non-protein nitrogen handling by in 


creasing the possibi‘ity of the formation of larger, congestive masses 


with the cholesterol urate. Recently, streptokinase, which has the 


property of stimulating the formation of fibrolysin, has been used 


to mitigate the inflammation of this etiology. 


The congestion and sclerosis produced by these biochemical 


problems can occur at any stage of life and is, primarily, depend 


ent on the production and disposal of endogenic and exogenic uric 


acid. A child who is apparently normal, with no true history of 


genetic defect, can suddenly slow in its development for a multitude 


of what may be primary reasons but, actually, may be secondary to 


a basic biochemical problem rounding about protein metabolism. 
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Acquired hypothyroidism may result from infection, but is also 
produced by that broad classification, “unknown causes”. Selective 
or general disturbances of the pituitary may be primary to hypo- 
thyroidism, but the deficiency of thyrotropin may be secondary to 


biochemical change. 


Artificial feeding, vitaminization and protein.zation appear, 
from a purely biochemical viewpoint, to increase the problem ot 
non-protein nitrogen handling, producing an unfavorable cell en- 


vironment for normal development. 


The presence of an adequate supply of lactobacilli in the ali- 
mentary canal appears to be important for the health of the child. 
The proper flora for disposal of the non-protein nitrogens which 
are excreted by the mucous linings appear to be a contributing 
factor in the proper handling of the uric acid problem. 


In the prenatal stage, many of the abnormalities that may occur 
in the development of the child may be traced to the congestive 
action of the cholesterol urate complex which may form in the 
mother. This condition in the mother is usually initiated by hyper- 
uricemia and compounded by the increased levels of cholesterol 
which normally occurs during pregnancy. In addition to creating 
conditions conducive to more abundant formation of cholesterol 
urate, in the older woman the hypercholesteremia produces an ele- 
vation in the beta-lipoprotein ratio, This fraction of the plasma 
lipoprotein has a much higher specific gravity than the alpha form 
and plays an important role in the etiology of sclerosis. These 
abnormalities may occur in the mother despite her possession of 
the estrogenic barriers; for all biochemical relationships are quan 
titative and depend, primarily, upon the preponderance of one 
material over the other. The basic effect that this congestion 
achieves is an interference with the oxidative-reductive process 
which is the prime instinctive function of the chemical organization 


of the cell. 


An ultimate result of hyperuricemic-induced congestion is histo- 
toxic anoxia. This is reflected in the cell organization by the at- 
tempt of the organism to adjust to its new environmental condi- 
tions. The cell makes histological adjustments to preserve the oxi- 
dative-reductive process and the equilibrium of the chemical or- 
ganization of the cell. This adjustment produces variations in the 
development of the respiratory centers and in the circulatory sys- 
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tem, and results in a general retardation of the developmental pro- 


cess. 


CONCLUSION 


Although it is unfortunate that, as vet, biochemistry has not ad- 
vanced to a stage of greater conclusion, it has, nevertheless, pre 


sented sufficient evidence to suggest that there should be a reevalu 


ation of the terms: congenital, familial, and hereditary. As long as 


the unusual child is stigmatized as being purely the product of a 


Mendelian mechanism, medical thought is straitjacketed by hope 


lessness in the handling of these abnormalities and all biochemical 


study, such as presented by this paper, is fruitless. 


The fact that the so-called genetically defective child is very 
often the offspring of normal, healthy parents whose history reveals — 
no genetic defect, opens up large areas of question as to whether 4 
the unusual child is truly the result of a recessive, genetic trait or 2 
of a biochemical mischance. # 

The widespread belief that anomalies which occur repeatedly in ; 
a family point to heredity is not necessarily correct. The repeated 4 
defect in various members of a pedigree does not prove a genetic 4 4 
pattern, since several members of a family may have been exposed Pm 
to the same pathogenic, environmental factors. ‘ 


A broad range of illnesses are familial, can be corrected by 


changes in living habits, and certainly are not hereditary. The 


over-emphasis on heredity by resorting to the term “mutants” or 


by explaining away abnormalities by the term “remote recessive” 


has broad psychological and sociological implications. 


To the physician, or to the parent who is confronted with the 


problem of having children in the face of defects in a first child or 


a close relative, a determination of familial or biochemical etiology, 


such as outlined in this work, opens up new avenues of understand- 


ing. 


To the parent who suffers a guilt or fear complex because of a 
malformed child, biochemical explanations, such as these, erase 


erroneous blots from the mind. 


Finally, to the clinician and the pediatrician who have been 
alerted to the biochemistry involved in the etiology of the “un % 


usual” child from conception to pubescence, new opportunities pre- 


sent themselves to compensate, in all of the natal stages, for any 
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apparent metabolic, environmental cell disadvantages. By avoid- 
ing or correcting the hyperuricemic or hypercholesteremic states 
and their attendant pathologies in the mother, the likelihood of the 
normalcy of the child is more adequately insured. 


$y understanding the biochemistry involved in the development 
of the child, early signals can initiate compensatory or corrective 
metabolic measures to aid the child toward normalcy. What role 
the proteolysins, fibrolysins, and phospholipoids play in handling 
the chemistry involved in the “unusual” child or its mother can 


only be determined by the clinician and pediatrician in actual 


practice. 
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Annotated Bibliography on 
Retrolental Fibroplasia* 


. Your cooperation in forcefully bringing this subject to the 
attention of your readers will be deeply appreciated by the 
National Society for the Prevention of Blindness and its Com 
mittee on RLF...” —John W. Ferree, M. D., Executive 
Director 


EDIATRICIANS are now fully alerted to the dangers of retro 
lental fibroplasia from the uncontrolled use of oxygen on pre 


mature infants. The following annotated bibliography compiled by 


the National Association for the Prevention of Blindness in chron- 


ological order, shows when it was that knowledge of the cause and 


prevention of retrolental fibroplasia became available to the medical 


profession ... Editor 


I. Campbell, K.: Intensive oxygen therapy as a_ possible 
cause of retrolental fibroplasia: a clinical approach, Med. 
J. Australia 2:48 (July) 1951. 

II. Crosse, V. M., and Evans, P. J.: Prevention of retro 
lental fibroplasia, A.M.A. Arch. Ophth. 48:83 (July) 
1952. 


“In our view, supported by the history of the disease 
in England since 1946, by our own experience, and by 


comparison with the experiences in other centers in the e 
country, it is right to draw attention to the dangers of % 

the use of too much oxygen and to its administration ¥ 
for too long a period 

I1f. Patz, A., and others: Studies on the effect of high oxy : 
gen administration in retrolental fibroplasia: 1. Nursery 
observations, Am. J. Ophth. 35:1248 (Sept.) 1952 ia 
Study in Gallinger Municipal Hospital, Washington Ps 


D. C., was aided by grants from National Institute of 
Neurological Diseases and Blindness and District of 
Columbia Society for the Prevention of Blindness. The 
results of the first of a three-year controlled oxygen 
nursery study are cited. Authors conclude that there 
are now sufficient data to question the advisability of 
the “routine” use of prolonged high oxygen concentra 
tions in the nursery. 


IV. Editorial: Retrolental fibroplasia and oxygen, J. Ped. 
44:122, 1954. 

there is a growing feeling that oxygen should not 

be given rout nely to the premature infant, but reserved 

for individualized cases of asphyxia and further, it 

should be used in as low a concentration as possible 

and for as short a time as possible.” 


abbreviated as RLF 


*Commonly 
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Lanman, J. T., and others: Retrolental fibroplasia and 
oxygen therapy, J.A.M.A. 153:223 (May 15) 1954. 


Report of research at Bellevue Hospital, New York, 
concluding that the authors believed the disease to be 
directly related to excessive oxygen and felt that it 
could be controlled by severely restricting oxygen 
administration to premature infants. 


Letourneau, Charles U. Hospitals 28:109 ( Aug.) 1954. 


The author (assistant director of American Hospital 
Association and secretary of Association's Council on 
Professional Practice) stated in this medical review: 
“We must not allow premature infants to be exposed 
to high concentration of oxygen routinely. Concentra- 
tion in cases of emergency up to 40 per cent is allow- 
able, but having prescribed, the physician has discharged 
his obligation. The rest is up to the hospital to adminis- 
ter the treatment as prescribed. . .. Despite the reading 
on the flow-meter, the oxygen may not be delivered as 
the doctor prescribed it. It must be checked by an 
adequate analyzer .. . The hospital administrator must 
bear the responsibility for preventing retrolental fibro- 
plasia no less than the physican and the scientist. 
We have a special part to play in preventing this 
dreadful disease, and each of us must make certain that 
he has used all the technical, scientific and professional 
knowledge available to him.” 

Hepner, W. R.: Retrolental fibroplasia—Current notes, 
A.M.A. J. Dis. Child. 88:356 (Sept.) 1954. 


On page 359, under heading “Recommendations,” the 
author said: “Oxygen tends to be overused, rather 
than underused, both in concentration and in duration 
of therapy. After the first two or three days, concen- 
trations greater than 40 per cent are rarely indicated, 
and after two or three weeks, need for more than room 
air is uncommon.” 


Nat. Soc. Prev. Blindness: Communication (Oct. 29, 
1954) to state and city directors of maternal and child 
health programs; directors, maternal and child health, 
schools of public health. 

Referred to cooperative research study in 18 hospitals, 
reported by Kinsey at Symposium on Retrolental Fibro- 
plasia held during October 1954 American Academy of 
Ophthalmology and Otolaryngology meeting. Consen- 
sus of participants, as stated by Algernon B. Reese, 
M.D., chairman: that routine administration of oxygen 
to premature babies be discontinued; that it be given 
only if there be cyanosis or respiratory disease, that 
in such cases the concentration inside the incubator 
be kept below 40 per cent as measured by an oxygen 
analyzer, and that oxygen therapy be discontinued as 
soon as respiratory distress is relieved. (See reference 
No. 17) 

IX. Rothmund, H. I. M., and others: A field study of retro- 
lental fibroplasia in Maryland, Pediatrics 14:445 ( Nov.) 
1954. 

The authors stated that a recent series of papers by Patz, 
Ashton, Lanman and others “have indicated that oxy- 
gen is an etiologic factor.” 
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X. Abstract of article from Lancet, J.A.M.A. 156:1102 
(Nov. 13) 1954. 


Reported striking correlation of oxygen administration 
to premature babies and the occurrence of retrolental 
fibroplasia. 


XI. Editorial, Prematurity, oxygen, and retrolental fibro- 
plasia, J.A.M.A. 157 :449 (Jan. 29) 1955. 


“In the present state of knowledge, there is certainly 
no reason to deny small premature infants the benefits 
of incubator care or of additional oxygen in the amount 
and duration indicated by relief of cyanosis. And, 
since retrolental fibroplasia is essentially limited to 
infants of less than 2,267.9 grm. (5 Ib.), there need be 
no fear of disturbing the eyes of term infants by the 
oxygen therapy so frequently required for their pul 
monary and circulatory disturbances. On the other 
hand, the evidence is now strong that the exposure 
of infants to oxygen for even several days is associated 
with increased incidence of retrolental fibroplasia. Thus, 
the physician caring for a premature infant should 
steer a course between preventable anoxia endangering 
survival on the one hand and the ophthalmologic 
hazards of unnecessary use of oxygen on the other.” 


Smith, Clement A.: Oxygen and retrolental fibroplasia, 
Mod. Hosp. 84:49 (Feb.) 1955. 


The author discussed various studies indicating the rela- 
tionship between oxygen and retrolental fibroplasia, 
and pointed out that the statistics on the 18-hospitals 
study reported by Kinsey at a meeting of the American 
Academy of Ophthalmology and Otolaryngology in 
September 1954, were highly significant in showing the 
relationship between prolonged high-oxygen administra- 
tion and the disease. However, he did not make a 
strong recommendation as to methods of prevention. 


Editorial, The overuse of oxygen and retrolental fibro- 
plasia, J. Ped. 46:252 (Feb.) 1955. 

“If currently available information is disregarded and an 
infant becomes blind, the burden that lies on the physi- 
cian and the hospital is unpleasant to contemplate. The 
conclusion is obvious that discriminate and limited use 
of oxygen in premature babies is now mandatory.” 


Engle, Mary A, and Levine, S. Z.: Response of small 
premature infants to restriction of supplementary oxy- 
gen, A.M.A. J. Dis. Child, 89:316 ( Mar.) 1955. 


The authors, reporting studies at New York Hospital 
Cornell Medical Center, concluded: “There were no 
detectable late ill effects from the early termination of 
oxygen administration. It would seem that the adminis- 
tration of oxygen to premature infants of low birth 
weight as a routine procedure is not necessary.” 
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XV. Lanman, J. T.: The control of oxygen therapy for the 
prevention of retrolental fibroplasia, J. Ped. 46 :365 
(Mar.) 1955. 

“In summary, the proper control of oxygen use means 
first its total elimination except for times of clinically 
demonstrable need. It should then be given for as briet 
a time as possible at concentrations below 40 per cent.” 

The author then went on to say how to control the 
concentration. 


Kinsey, V. E.: Letter to the editor, Pediatrics 18:51] 
(Sept.) 1956, 

“In view of the positive evidence indicating that even 
relatively short exposures to oxygen are associated with 
RLF, even though the concentration is kept below 
40%, and the paucity of evidence that there is any criti- 
cal concentration below which RLF is markedly reduced 
in incidence, I believe that merely restricting the con- 
centration of oxygen, without stringently reducing the 
duration in oxygen, may result in unnecessary cases 
of RLF. Certainly, the emphasis should be placed on 
restricting the duration in oxygen to an absolute mini- 
mum consistent with the clinical indications of anoxia 
irrespective of the concentration of oxygen admin 
istered.” 


XVII. Kinsey, V. Everett, and others: Retrolental fibroplasia 
Cooperative study of retrolental fibroplasia and the use 
of oxygen, A.M.A. Arch. Ophthal. 56:481 (Oct.) 1956. 


The authors’ recommendations: “The length of time a 
premature infant, particularly an infant of multiple birth, 
is kept in an environment containing oxygen in con 
centrations in excess of that of air should be kept to 
an absolute minimum, consistent with the clinical indi 
cations of anoxia. When oxygen therapy is clearly 
required, it should be prescribed on an hourly basis 
and the concentration should be as low as possible.” 


XVIEL. Patz, Arnall: The role of oxygen in retrolental fibro- 
Mead Johnson award address, Pediatrics 
19:504 ( Mar.) 1957. 

‘These clinical and experimental data justify recommenda 
tions for a rigid supervision of oxygen administration 
to the premature infant to avoid any unnecessary over 
use of this potentially toxic agent.” 


The above bibliography is by no means a complete listing of the 
articles that have been published on this subject. [It does indicate 
that numerous articles were in the literature pertaining to the role 
of oxygen in the etiology of RLF. 
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How to win 
little friends 

and influence 
recovery 


Tastefully tailored to the antibiotic needs of 
pediatric patients 


oxytetracycline with glucosamine 


Delicious in taste: the appealing flavor of sweet, fresh fruit 
Decisive in action: the well-tolerated broad-spectrum efficacy 
of Terramycin® with glucosamine 

Preconstituted for uniform potency, efficacy, and taste-appeal 
from the first dose to the last. 

Cosa-Terrabon Oral Suspension — 125 mg. oxytetracycline/5 cc., 
2 oz, and 1 pint bottles 

Cosa-Terrabon Pediatric Drops — 100 mg. oxytetracycline/1 cc., 
10 cc, bottle with plastic calibrated dropper *Trademark 


Pfizer Laboratories, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. Pfizer) Science for the world’s well-being™ 
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brand of furaltadone 
a “first choice” antimicrobial 


In the 10 months since its introduction, ALTAFuR has effected cures in 75 per cent 
and — in an additional 15 per cent of recordedt cases. These cases 
included: 


a respiratory infections = wound infections = pyoderma abscess 
= E.E.N.T. infections = bacteremia = osteomyelitis 

Altafur is orally effective against the vast majority of common 
infections caused by pathogenic bacteria—including antibiotic- 


resistant staphylococci 


w therapeutic success is outstanding m development of significant bacterial resist- 
ance is seldom—if ever—encountered @ normal intestinal flora is not unfavorably 
affected » monilial overgrowth has never been reported 


For a better index of therapeutic success use Altafur 


Tablets of 250 mg. (adult) and 50 mg. (pediatric), bottles of 20 and 100. 

Average adult dose: 250 mg. four times a day. Pediatric dosage: 22-25 mg./Kg. 
(10-11.5 mg./Ib.) body weight daily in 4 divided doses. Each dose should be taken 
with meals, and with food or milk at bedtime. Alcohol should not be ingested in 
any form, medicinal or beverage, during ALTAFUR therapy and for one week there- 
after. 

*Based on a projection of Artrarur Tablets dispensed in 10 months since their introduction. 
tCompiled by the Medical Department, Eaton Laboratories, from case histories received. 
NITROFURANS—a unique class of antimicrobials 

EATON LABORATORIES, NORWICH, NEW YORK & 
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